Background Experimental evidence suggests the endogenous cannabinoid system may protect against colonic inflammation, leading to the possibility that activation of this system may have a therapeutic role in inflammatory bowel disease (IBD). Medicinal use of cannabis for chronic pain and other symptoms has been reported in a number of medical conditions. We aimed to evaluate cannabis use in patients with IBD.
Background Experimental evidence suggests the endogenous cannabinoid system may protect against colonic inflammation, leading to the possibility that activation of this system may have a therapeutic role in inflammatory bowel disease (IBD). Medicinal use of cannabis for chronic pain and other symptoms has been reported in a number of medical conditions. We aimed to evaluate cannabis use in patients with IBD.
Methods One hundred patients with ulcerative colitis (UC) and 191 patients with Crohn's disease (CD) attending a tertiary-care outpatient clinic completed a questionnaire regarding current and previous cannabis use, socioeconomic factors, disease history and medication use, including complimentary alternative medicines. Quality of life was assessed using the short-inflammatory bowel disease questionnaire.
Results A comparable proportion of UC and CD patients reported lifetime [48/95 (51%) UC vs. 91/189 (48%) CD] or current [11/95 (12%) UC vs. 30/189 (16%) CD] cannabis use. Of lifetime users, 14/43 (33%) UC and 40/80 (50%) CD patients have used it to relieve IBD-related symptoms, including abdominal pain, diarrhoea and reduced appetite. Patients were more likely to use cannabis for symptom relief if they had a history of abdominal surgery [29/48 (60%) vs. 24/74 (32%); P = 0.002], chronic analgesic use [29/41 (71%) vs. 25 /81 (31%); P < 0.001], complimentary alternative medicine use [36/66 (55%) vs. 18/56 (32%); P = 0.01] and a lower short inflammatory bowel disease questionnaire score (45.1 ± 2.1 vs. 50.3 ± 1.5; P = 0.03). Patients who had used cannabis [60/139 (43%)] were more likely than nonusers [13/133 (10%) ; P < 0.001 vs. users] to express an interest in participating in a hypothetical therapeutic trial of cannabis for IBD. 
Introduction
The recreational use of Cannabis sativa -also known as marijuana -is not uncommon because of its psychoactive properties; in 2008, the Canadian Alcohol and Drug Use Monitoring Survey recorded that 11.4% of the population had used cannabis in the preceding year, with 43.9% reporting use at some point in their lifetime [1] . The medicinal use of cannabis is also well recognized, and patients have used the drug to control symptoms in a number of disorders, such as cancer [2] , multiple sclerosis [3] and HIV infection [4] . Indeed, 1.9% of 2508 adults surveyed in the Canadian province Ontario in 1998 reported using cannabis in the preceding year, with the principal benefit reported for symptoms of pain and/ or nausea of varied disease aetiology [5] . A previous study from Spain evaluated drug abuse amongst 214 patients with inflammatory bowel disease (IBD) and found that 10% of patients surveyed admitted to consuming drugs, principally cannabis derivatives [6] .
The mechanism by which cannabis may provide therapeutic benefit is unclear. Cannabis contains over 60 cannabinoid compounds, and identification of the main active component, D 9 -tetrahydrocannabinol, has allowed isolation of two cannabinoid receptors: CB 1 and CB 2 [7] . CB 1 receptors are located throughout the gastrointestinal tract whereas CB 2 receptors are expressed by lamina propria plasma cells and activated macrophages, as well as by myenteric and submucosal plexus ganglia in the ileum; emerging experimental evidence suggests that the endogenous ligands for these receptors ('endocannabinoids') may play a role in modulating a variety of gastrointestinal responses, including motility, secretion and inflammation [8, 9] . Indeed, further evidence, principally from animal models, suggests that endocannabinoids may play a role in limiting intestinal inflammation, whereas increased endocannabinoid levels and CB 1 and CB 2 receptor expression have been shown in intestinal biopsy specimens from patients with IBD [8, 9] . These data suggest that the endocannabinoid system may play a role in the pathophysiology of IBD and, perhaps, that therapeutic modulation of that system may prove to be of benefit to patients.
We aimed to evaluate the use of cannabis in a cohort of patients with IBD and to determine whether patients perceived that they attained symptomatic benefit from using the drug. We also aimed to compare the use of cannabis with other forms of complimentary alternative medicine (CAM).
Methods

Patients and procedure
The study consisted of a cross-sectional survey of 291 patients with IBD attending the Mount Sinai Hospital IBD Centre (Toronto), a tertiary care outpatient clinic, between January and May 2006. All patients were at least 18-years old and their diagnosis of ulcerative colitis (UC) or Crohn's disease (CD) had been confirmed by radiology and/or endoscopy with biopsy using accepted criteria [10] .
Patients were asked to complete a questionnaire with regard to demographics, psychosocial factors, disease and therapy history, quality of life and current or previous cannabis use. The questionnaire was anonymised. The study was approved by the Research Ethics Board of Mount Sinai Hospital. All patients provided written, informed consent.
Measures
Demographics and psychosocial characteristics
Sex, age, marital status, ethnicity and employment were assessed through the questionnaire. Alcohol abuse or dependency was assessed using the 'Cut down, Annoyed, Guilty, Eye-opener (CAGE)' score, which is a validated screening instrument designed to assess alcohol dependence or abuse [11] . The total CAGE score ranges from 0 to 4, based on responses to the following four questions: have you ever felt you should cut down your drinking, have people ever annoyed you by criticizing your drinking, have you ever felt bad or guilty about your drinking and have you ever had a drink first thing in the morning to steady your nerves or to get rid of a hangover (an eye opener). In addition, patients were asked about previous or current tobacco smoking and illicit drug use. Psychiatric history was evaluated, particularly any history of depression necessitating medication.
Disease characteristics
Patients were asked about their disease characteristics with a focus on the diagnosis, age at diagnosis, need for hospital admission in the last year, previous abdominal surgery and previous and current therapies. The latter included evaluation of conventional IBD-related medications, as well as the use of complimentary and alternative medicines in the preceding year. Patients were also asked about the prolonged (more than one month) use of analgesics for abdominal pain (excluding use within two months of surgery). Quality of life was assessed using the short inflammatory bowel disease questionnaire (SIBDQ), which contains 10 questions and has been shown to assess the health related quality of life in IBD patients [12] .
Cannabis use
Current and/or previous cannabis use was evaluated through a series of questions with regard to frequency, duration, mode (e.g. smoked as joint, ingested) and sideeffects. Patients were specifically asked to indicate if they had used cannabis to alleviate IBD-related symptoms. Finally, patients were asked to indicate their interest in participating in a hypothetical therapeutic trial of cannabis for IBD.
Statistics
Statistical analyses were carried out using the SPSS 11.0 Statistical Package for the Social Sciences (SPSS Inc. Chicago, Illinois, USA). Data are expressed as mean ± standard error. Categorical data were compared using Pearson w 2 analysis; continuous data were analyzed using one-way ANOVA. P-values of less than 0.05 were considered statistically significant. Table 1 outlines the demographic and socioeconomic characteristics of the study population. There were no significant differences in the demographic characteristics, employment status or history of alcohol or noncannabis illicit drug use by UC or CD patients. Of patients reporting a history of depressive illness, most [14/19 (73.7%) UC patients and 15/21 (71.4%) CD patients] stated that the diagnosis of depression had been made following the onset of their IBD.
Results
Demographic and psychosocial characteristics
Disease characteristics
Disease characteristics of the study population are outlined in Table 2 . Patients with CD had a younger 
Cannabis use
The demographic and psychosocial characteristics of lifetime cannabis users and nonusers are shown in Patients who used cannabis for IBD symptom relief used it more frequently than those who did not use it for symptom relief (Fig. 1 ). Furthermore, patients were more likely to use cannabis for symptom relief if they had a history of abdominal surgery, chronic analgesic use, alternative/ complimentary medicine use (Fig. 2) and a lower SIBDQ score (45.1 ± 2.1 vs. 50.3 ± 1.5; P = 0.03). 
Discussion
Current and lifetime use of cannabis reported by patients with UC or CD in this study is comparable to that reported by the general population in the Canadian Alcohol and Drug Use Monitoring Survey of 2008, which found 11.4% had used cannabis in the preceding year, with a lifetime incidence of 43.9% [1] . Current use of cannabis by Canadian patients in this study was also comparable to that found by Garcia-Planella et al. [6] for Spanish patients with IBD. Our study also showed that a significant proportion of patients used cannabis to relieve a number of IBD-related symptoms, and that these patients used cannabis more frequently than those who use it solely for recreational purposes. The vast majority of patients using cannabis for their disease did so predominantly to relieve abdominal pain, and, perhaps reflecting this behaviour, patients with a history of abdominal pain, chronic analgesic use and/or those with a lower SIBDQ score, were more likely to use the drug.
The reason why patients perceived symptomatic benefit from using cannabis remains speculative, although patients' perception that use of the drug can lead to improvement in abdominal pain has received mechanistic support from a variety of experimental models which have evidence that activation of both CB 1 and CB 2 receptors can attenuate visceral pain [8, 9] . Furthermore, any analgesic property of cannabis may be particularly beneficial in patients with inflammatory disease, as it has been shown in a rodent model, that colonic inflammation enhances the antinociceptive effect of CB 1 and CB 2 receptor activation [13] . Patients with UC, in particular, reported using cannabis to improve diarrhoeal symptoms, and, again, this perceived benefit has received mechanistic support from studies that suggest that cannabinoids inhibit intestinal secretory responses [8, 9] ; CB 1 receptor activation, for example, has been shown to inhibit cholera toxin-induced diarrhoea in mice [14] . It is equally plausible to speculate that patients perceived benefit from using cannabis to reduce pain and/or diarrhoea because the drug has a direct antiinflammatory effect on intestinal tissue; indeed, as stated above, experimental evidence suggests that endocannabinoids attenuate intestinal inflammation in animals [8, 9] , and activation of the CB 2 receptor has been shown to inhibit the release of the proinflammatory cytokine, interleukin 8, from human colonic epithelial cell lines [15] . As in other diseases [16] , a significant proportion of both UC and CD patients reported using cannabis to enhance appetite, and the drug's orexigenic properties are well-recognized, with many individuals commonly reporting appetite stimulation or 'the munchies' after use [2] .
Forty-seven percent of patients in this study reported using CAM, a figure comparable to those reported in other studies evaluating CAM use in IBD [17] [18] [19] [20] [21] [22] . Patients, motives for seeking CAM to manage their symptoms vary: ineffectiveness of conventional therapies, gaining a sense of control over their disease and/or fewer side-effects seem to be amongst the most commonly reported benefits [17] [18] [19] [20] [21] [22] . Although, we did not specifically Once/day evaluate why patients chose to use cannabis to manage their symptoms in this study, it is possible that patients may offer similar reasons to those for using CAM; indeed, patients in this study were more likely to use cannabis for symptom relief if they also had a history of CAM use. The risks of cannabis use cannot, of course, be compared with those of other CAM approaches, and it is notable that almost one-third of all patients using cannabis reported significant side-effects such as paranoia and anxiety; indeed, the potential long-term mental health consequences of cannabis are well recognized [23] . A comparable proportion of cannabis-users in this study also reported palpitations, which represent acute effects on the cardiovascular system that are also well recognized [24] . More chronic respiratory consequences, including chronic obstructive pulmonary disease and lung malignancy [25] , also remain a concern, particularly as the vast majority of users, including those in this study, smoke the drug. Smoking cannabis, should it contain nicotine, may also prove to be detrimental to patients with CD because of the established adverse effects of smoking nicotine on CD activity, although this may prove to be beneficial to patients with UC, given that nicotine has been shown to have a favourable effect on disease course in UC [26] .
Limitations to this study exist. Although patients in this study reported that they perceived symptomatic benefit, clearly our study was not designed to assess disease activity. Patients were attending a tertiary IBD clinic, which may select patients with more severe or complex disease. Furthermore, although the questionnaire was anonymised, it is possible that patients may have still withheld information about their use of cannabis because of fears that it may be passed on; indeed, Garcia-Planella et al. [6] found previously that only one-third of patients inform their physician about cannabis use. However, if patients withheld information about cannabis use, then the use of cannabis reported in this study may be an underestimate. Cannabis use remains illegal in most countries, and many oppose any potential plan to legalize its use, not only for recreational purposes, but also for potential medicinal purposes because of concerns over side-effects [27] . Reflecting this concern, a number of synthetic cannabinoid preparations have been developed in recent years for medicinal use, aimed at maximizing therapeutic benefit while minimizing adverse effects. These drugs are becoming licensed for specific uses in Europe and North America -for example Sativex, a mouth spray containing D 9 -tetrahydrocannabinol together with cannabidiol, was recently granted a license by authorities in the UK for relief of spasticity in patients with multiple sclerosis [28] . Over 50% of both users and nonusers of cannabis in this study expressed an interest in a hypothetical therapeutic trial of cannabis for IBD and our evolving knowledge of the role of the endocannabinoid system in the pathophysiology of gastrointestinal disease, may provide timely impetus to the pharmaceutical development of cannabinoid derivatives as potential anti-inflammatory agents in IBD [8, 9] .
In summary, our study demonstrates that a significant proportion of patients with IBD use cannabis to relieve IBD-related symptoms, particularly those with a history of abdominal surgery, chronic abdominal pain and/or a low quality of life index. The medicinal use of cannabis is, however, limited by side-effects and as experimental evidence suggests that endocannabinoids may play a role in limiting intestinal inflammation, the development of cannabinoid derivatives with fewer potential side-effects and their use in IBD may warrant further exploration.
